Pharm: € @ 


<v 


English (en) v 


Dashboard / My courses / MCQ Question Bank / Endocrinology / Diabetes - Quiz 1 


QUIZ NAVIGATION 
s 


Show one page at a time 


Question 1 
1D: 51950 


Finish review 


Corect 


Ẹ Fag 


Finished 


[Started on] Thursday, 3 October 2024, 4:04 AM 
[State } 
‘Completed on | Thursday, 3 October 2024, 4:12 AM 


Time taken 


8 mins 29 secs 
6.00/10.00 


[vares] 
[C Graae] 60.00 out of 100.00 


Which patient would be the LEAST appropriate candidate for the addition of canagliflozin among the 
following cases? 


Select one: 


A 62-year-old male with type 2 diabetes who is obese and has hypertension * 


A 48-year“old female with ¥ 
type 2 diabetes who has 

been hospitalized twice from 
diabetic ketoacidosis 


Rose Wang (ID:113212) this answer is correct. SGLT-2 inhibitors 
like canagliflozin may increase the risk of euglycemic diabetic 
ketoacidosis, and may not be appropriate in a patient with a 
history of diabetic ketoacidosis. 


A 59-year-old female with type 2 diabetes and a history of stroke % 
A 52-year-old male with type 2 diabetes and a history of heart failure % 


Marks for this submission: 1.00/1.00. 


TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To learn which patients are the most likely to benefit from Sodium Glucose Co-Transporter-2 (SGLT2) 
inhibitor therapy. 


BACKGROUND: 


SGLT-2 (Sodium Glucose Co-Transporter-2) inhibitors block the SGLT-2 transporter in the kidney, preventing 
the reabsorption of glucose back into the bloodstream. The SGLT-2 inhibitors available in Canada are 
canagliflozin, dapagliflozin, and empagliflozin. They are not expected to cause hypoglycemia on their own, 
and can induce weight loss. SGLT-2 inhibitors may increase the risk of genitourinary infections, as well as 
hypotension. SGLT-2 inhibitors are associated with euglycemic diabetic ketoacidosis, in which a patient 
presents with DKA despite having a blood glucose within a normal range. SGLT-2 inhibitors reduce the A1C 
by 0.5-0.7%. 


Further addition of non-insulin antihyperglycemic agents in patients with type 2 diabetes depends on 
individual patient characteristics. 


Patients with a history of heart failure with a reduced ejection fraction (< 40%) should be treated with an 
SGLT-2 inhibitor (canagliflozin, dapagliflozin, or empagliflozin) in order to reduce the risk of hospitalization 
from heart failure and cardiovascular death. Thiazolidinediones and saxagliptin are not recommended in 
patients with a history of heart failure, as these agents have been associated with a higher risk of heart 
failure. 


In patients with atherosclerotic cardiovascular disease, the GLP-1 agonists liraglutide, dulaglutide, and 
subcutaneous semaglutide, and the SGLT-2 inhibitors empagliflozin and canagliflozin may be used to 
decrease the incidence of MACE. Additionally, canagliflozin, dapagliflozin, and empagliflozin are associated 
with decreased hospitalization from heart failure and decreased progression of nephropathy in this 
population. 


In patients with chronic kidney disease and an estimated Glomerular Filtration Rate (eGFR) > 30 mL/min, 
SGLT-2 inhibitors (canagliflozin, dapagliflozin, and empagliflozin) may slow the progression of nephropathy 
and reduce hospitalizations from heart failure. Canagliflozin, empagliflozin, liraglutide, and semaglutide can 
also reduce the risk of MACE in this population. 


Patients over the age of 60 with at least 2 cardiovascular risk factors (smoking, hypertension, dyslipidemia, 
central obesity) may also benefit from agents with proven cardiorenal benefit. Dulaglutide, liraglutide, and 
subcutaneous semaglutide may reduce the risk of MACE in this setting. Canagliflozin and dapagliflozin may 
reduce the risk of hospitalization from heart failure and worsening of nephropathy. 


RATIONALE: 
Correct Answer: 


* A 48-year-old female with type 2 diabetes who has been hospitalized twice from diabetic 
ketoacidosis - SGLT-2 inhibitors like canagliflozin may increase the risk of euglycemic diabetic 
ketoacidosis, and may not be appropriate in a patient with a history of diabetic ketoacidosis. 


Incorrect Answers: 


* A 62-year-old male with type 2 diabetes who is obese and has hypertension - SGLT-2 inhibitors like 
canagliflozin or dapagliflozin may be considered in patients with diabetes aged 60 and above with 2 
or more cardiovascular risk factors (e.g. smoking, hypertension, dyslipidemia, obesity) to improve 
cardiorenal outcomes 


Question 2 
pss1911 


Incorrect 


Fag question 


* A 59-year-old female with type 2 diabetes and a history of stroke - Canagliflozin can reduce 
cardiovascular-related mortality, and may be used as secondary prevention in patients with type 2 
diabetes and a history of clinical cardiovascular disease, such as a history of stroke. 


+ A 52-year-old male with type 2 diabetes and a history of heart failure - Canagliflozin can reduce 
hospitalizations from heart failure in patients with type 2 diabetes and a history of heart failure. 


TAKEAWAY/KEY POINTS: 


SGLT-2 (Sodium Glucose Co-Transporter-2) inhibitors have been associated with euglycemic diabetic 
ketoacidosis, in which patients present with ketoacidosis although their blood sugars are within a normal 
range. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: A 48-year-old female with type 2 diabetes who has been hospitalized twice from 
diabetic ketoacidosis 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


GW is a 25-year-old male that presents to the emergency department with fatigue, nausea, weakness, 
and abdominal pain. He states that over the past week, he experienced polyuria, polydipsia, and an 
18-pound unintentional weight loss. His current blood pressure measured in the emergency 
department reads 110/70 mm Hg and his heart rate reads 129 bpm. A general examination of his 
heart and lungs was unremarkable. GW's abdomen is soft with mild tenderness without rebound. 
Blood samples were ordered, yielding the following metabolic profile: 


Lab Results: 


Parameter Value Normal Reference Range 


Blood Glucose 22.3 mmol Random: 3.6 - 7.7 mmol. 


Nat 135 mEql 136-145 mEq/L 
K 3.5mmolL 35-50 mmovL 
cr 97 mEq/L 98- 106 MEQ/L 
HCO3" 40 mEq 23-28 MEgL 
Urine Glucose +3 Negative 

Urine Ketones +3 Negative 


The physician suspects that GW has diabetic ketoacidosis. 


What is the most appropriate course of action at this time? 


Select one: 
Optimize volume status with IV fluids and then initiate glyburide 5 mg by mouth twice daily * 
Optimize volume status with IV fluids and then initiate metformin 500 mg by mouth twice daily * 


Optimize volume status with IV fluids and potassium supplementation. Then, administer IV insulin as Y 
soon as possible 


Administer insulin as x 
electreifies level are Rose Wang (ID:113212) this answer is incorrect. Guidelines 
acceptable advise administering potassium if levels are <5.Smmol/L. 


Marks for this submission: 0.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To understand how to identify and treat diabetic ketoacidosis (DKA). 


BACKGROUND: 


Diabetic Ketoacidosis (DKA) and Hyperosmolar Hyperglycemic State (HHS) share certain characteristics and 
thus have similarities in how they are treated. Both conditions present with extracellular fluid volume 
depletion, which is managed with fluid resuscitation. In adults with DKA, IV 0.9% sodium chloride should be 
administered initially at 500 mL/h for 4 hours, then 250 ml/h for 4 hours with consideration of a higher initial 
rate (1-2 L/h) in the presence of shock. For adults with HHS, intravenous fluid administration should be 
individualized. 


When treating DKA and HHS, potassium is shifted intracellularly through various mechanisms, including IV 
insulin administration, the optimization of volume status, as well as the correction of acidemia and 
hyperosmolality. This intracellular potassium shift may result in hypokalemia, which can further lead to 
possible arrhythmias and cardiac arrest. Potassium deficits are corrected through IV potassium 
supplementation. If a patient's serum potassium concentration is <3.3 mmol/L, insulin should be held and 
patients should receive more aggressive potassium supplementation (40 mmol/L potassium chloride, KCl). If 
a patient's serum potassium concentration is above 3.3 mmol/L but below 5.0-5.5 mmol/L. the Diabetes 


Question 3 
1D: 51913 


Corect 


Canada guidelines recommend milder potassium supplementation (10-40 mmol/L KCI). 


Note that normal potassium levels range from 3.5-5.0 mmol/L. However, a patient's potassium status can 
change during the treatment of DKA and HHS through the different mechanisms discussed above. As such, it 
is pertinent to frequently monitor a patient's potassium status and supplement accordingly. Acidosis and 
hyperglycemia are corrected with IV insulin at 0.1 units/kg/h, which is only administered if the patient's 
serum potassium concentration is > 3.3 mmol/L, as insulin will shift potassium into the cells, causing a 
decrease in serum potassium. Once plasma glucose reaches 14,0 mmol/L, IV glucose should be initiated to 
prevent hypoglycemia, with the target plasma glucose ranging from 12.0-14.0 mmol/L. Once hypotension is 
corrected, 0.9% sodium chloride can be switched to 0.45% sodium chloride. If plasma osmolality is 
decreasing more rapidly than 3 mmol/ka/h, or if the corrected plasma sodium is reduced, the patient may 
need to stay on normal saline. Sodium bicarbonate is not often used to correct acidosis in the context of 
DKA, however its use may be considered in patients with an arterial pH < 7.0. 


RATIONALE: 
Correct Answer: 


© Optimize volume status with IV fluids and potassium supplementation. Then, administer IV insulin 
as soon as possible - Supplemental potassium is advised if levels are <5.5mmol/L, before 
administering insulin. 


Incorrect Answers: 


* Optimize volume status with IV fluids and then initiate glyburide 5 mg by mouth twice daily - Oral 
anti-diabetic medications are insufficient in treating hyperglycemia because they do not reduce serum 
glucose levels immediately. 


* Optimize volume status with IV fluids and then initiate metformin 500 mg by mouth twice daily - 
Oral anti-diabetic medications are insufficient in treating hyperglycemia because they do not reduce 
serum glucose levels immediately. 


* Administer insulin as electrolytes levels are acceptable - Guidelines advise administering potassium if 
levels are <5.5 mmol/L. 


TAKEAWAY/KEY POINTS: 


Prior to IV insulin administration, clinicians should collect blood samples for the metabolic profile, optimize 
volume status and administer potassium if levels are <5.5 mmol/L. This is because insulin administration can 
cause a reduction in serum potassium levels. 


REFERENCE: 


[1] Diabetic Ketoacidosis Management in Adults in Family Practice Notebook. 

[2] Gosmanov AR, Gosmanova EO, Dillard-Cannon E. Management of adult diabetic ketoacidosis. Diabetes 
Metab Syndr Obes. 2014;7:255-64. doi:10.2147/DMSO.S50516. 

[3] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: Optimize volume status with IV fluids and potassium supplementation. Then, 
administer IV insulin as soon as possible 


Your colleague approaches you to ask whether GW will require any pharmacological therapy after the 
ketoacidosis resolves. When you look at GW's medical chart, you notice his new diagnosis of Type 1 
Diabetes (T1D). 


Which of the following would be the most appropriate recommendation? 


Select one: 


No pharmacological therapy will be necessary as dietary modification is sufficient % 
Initiate sitagliptin 100 mg by mouth once daily % 


Initiate insulin aspart V 

Lette Nand Rose Wang (ID: 113212) this answer is correct. Rapid-acting and 
insulin glargine at basal insulin are required to meet glycemic targets because patients 
erie with Type 1 Diabetes do not have endogenous insulin, 


Initiate insulin glargine once daily subcutaneously at bedtime * 


Mars for this submission: 1.00/1.00. 


TOPIC: Diabetes 


LEARNING OBJECTIVE: 
Review the pharmacological therapy required in patients newly diagnosed with Type 1 Diabetes (T1D). 


BACKGROUND: 


Patients with type 1 diabetes are immediately started on an insulin regimen that includes both basal and 
bolus doses. Basal insulin is a long-acting or intermediate-acting insulin preparation with a longer duration of 
action, mimicking the pancreatic insulin release in the absence of food. Bolus insulin is a rapid- or short- 
acting insulin that corresponds to the extra insulin that would normally be produced in response to 
carbohydrate intake (i.e. associated with meals or snacks). 


Question 4 
ID 51918 


Correct 


KANUNVALE: 
Correct Answer: 
e Initiate insulin aspart before each meal and insulin glargine at bedtime - Rapid-acting and basal 


insulin are required to meet glycemic targets because patients with Type 1 Diabetes do not have 
endogenous insulin. 


Incorrect Answers: 


* No pharmacological therapy will be necessary as dietary modification is sufficient - 
Pharmacological therapy is necessary as the patient is at risk of experiencing life-threatening DKA if 
untreated. 


Initiate sitagliptin 100 mg by mouth once daily - Sitagliptin is not recommended in patients with 
Type 1 Diabetes. Sitagliptin stimulates the pancreas to increase insulin production which is not suitable 
for patients that do not have endogenous insulin. 


* Initiate insulin glargine once daily subcutaneously at bedtime - Basal insulin (glargine) monotherapy 
is insufficient in meeting glycemic targets because it will not lower meal-related glucose levels. 


TAKEAWAY/KEY POINTS: 
Patients with Type 1 Diabetes require exogenous insulin therapy and cannot use oral anti-diabetic agents. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: Initiate insulin aspart before each meal and insulin glargine at bedtime 


JK is a 55-year-old man with type 2 diabetes. His current A1C is 7.5% and he is taking saxagliptin to 
manage his blood sugar levels (range of 7-8 mmol/L). Recently, he was diagnosed with a fungal 
infection and was prescribed ketoconazole to treat the infection. 


What interaction is expected to result from the co-administration of saxagliptin and a CYP3A4 inhibitor like 
ketoconazole? 


Select one: 
Decreased antihyperglycemic activity from saxagliptin ¥ 
Increased likelihood of pruritus and nausea from ketoconazole % 
Decreased antifungal activity from ketoconazole * 


Increased ¥ f 
likelifeod of Rose Wang (ID:113212) this answer is correct. A CYP344 inhibitor like 
nasopharyngitis ketoconazole is expected to increase serum levels of a CYP3A4 substrate like 


saxagliptin, resulting in increased saxagliptin toxicity (e.g. nasopharyngitis, 


from saxagliptin ee 


Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To review relevant drug-drug interactions involving saxagliptin. 


BACKGROUND: 


The cytochrome P450 enzymes are responsible for the metabolism of various drugs. Upon metabolism, a 
drug may be activated (e.g. metabolism of a prodrug into an active substance), converted into a metabolite 
with no physiological activity, or converted into a metabolite with physiological activity. An inducer of the 
cytochrome P450 pathway increases the activity of cytochrome P450 enzymes, whereas an inhibitor would 
inhibit the activity of these enzymes. 


RATIONALE: 
Correct Answer: 


* Increased likelihood of nasopharyngitis from saxagliptin - A CYP3A4 inhibitor like ketoconazole is 
expected to increase serum levels of a CYP3A4 substrate like saxagliptin, resulting in increased 
saxagliptin toxicity (e.g. nasopharynaitis, headache). 


Incorrect Answers: 


* Decreased antihyperglycemic activity from saxagliptin - A CYP3A4 inhibitor like ketoconazole is 
expected to increase serum levels of saxagliptin. As such, a decrease in antihyperglycemic activity is 
not expected to result. 


e Increased likelihood of pruritus and nausea from ketoconazole - Administration of a CYP3A4 
substrate like saxagliptin is not expected to affect the metabolism of a CYP3A4 inhibitor like 
ketoconazole. 


Question 5 
1D: 53947 


Corect 


* Decreased antifungal activity from ketoconazole - Administration of a CYP3A4 substrate like 
saxagliptin is not expected to affect the metabolism of a CYP3A4 inhibitor like ketoconazole. 


TAKEAWAY/KEY POINTS: 


Cytochrome P450 inhibitors decrease the metabolic activity of cytochrome P450 enzymes, which results in 
increased levels of cytochrome P450 substrates of the same pathway. 


REFERENCE: 


[1] Mansell K, Arnason T. Diabetes Mellitus. In: Compendium of Therapeutic Choices. Canadian Pharmacists 
Association. 


The correct answer is: Increased likelihood of nasopharyngitis from saxagliptin 


EW is a 35-year-old woman with type 1 diabetes. She has been diligently managing her condition with 
insulin therapy. During a routine follow-up appointment, she expresses concern about experiencing 
episodes of hypoglycemia. Her healthcare provider explains the symptoms and management of 
hypoglycemia to her. A few days later, EW experiences an episode of mild hypoglycemia characterized 
by trembling, palpitations, sweating, and hunger. She tests her blood glucose reading and itis 3.5 
mmol/L. 


What is the appropriate initial treatment for EW's mild hypoglycemic episode? 


Select one: 
Administer 20 gtams of glucose intravenously X 
Provide 10-25 grams of glucose subcutaneously % 


Administer t'mg of glucagon intramuscularly % 


Give 15 v 
RE Rose Wang (ID:113212) this answer is correct. Mild or moderate hypoglycemia can 
Sondae be treated with an initial 15 grams of carbohydrates (e.g. 6 Life Savers® candies, 
orally one tablespoon of sugar or honey, 130 mL of juice or soft drink). 


Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To understand how to identify, prevent, and treat hypoglycemia. 


BACKGROUND: 


Hypoglycemia is a common adverse effect of insulin and insulin secretagogues, characterized by various 
autonomic or neuroglycopenic symptoms and low blood glucose (< 3.9 mmol/L), which resolves upon 
administration of a carbohydrate source. The severity of hypoglycemia is dictated by the presenting 
symptoms. Mild hypoglycemia, presenting with a blood glucose reading between 3.0 to 39 mmol/L, presents 
with autonomic symptoms, such as trembling, palpitations, sweating, anxiety, hunger, nausea, and tingling. 
Moderate hypoglycemia may present with blood glucose readings less than 3.0 mmol/L autonomic 
symptoms listed above, as well as neuroglycopenic symptoms, including difficulty concentrating, confusion, 
weakness, drowsiness, vision changes, difficulty speaking, headache, and dizziness. No significant changes to 
mental status occur in moderate hypoglycemia. Neuroglycopenic symptoms are more prevalent in severe 
hypoglycemia and can progress to seizures and coma. In severe hypoglycemia (defined as below normal 
blood glucose, regardless of the reading), patients require assistance from another person, whereas in mild 
and moderate hypoglycemia, the patient is able to self-treat. Note that beta-blockers may mask symptoms of 
hypoglycemia, such as palpitations, tremors, and irritability. 

The goal of hypoglycemia management is to resolve symptoms quickly in order to eliminate the risk of injury. 
Patients should not be overtreated, as this can cause rebound hyperglycemia and weight gain. If the patient 
is conscious, they can be treated with a fast-acting oral carbohydrate source after confirming low blood 
glucose levels. Glucose gel is not preferred, as it provides a slow response. In individuals taking acarbose, a 
simple carbohydrate must be used (e.g. dextrose tablets, milk, honey) to treat hypoglycemia, as acarbose will 
slow the absorption, and thus response, of any complex carbohydrates. 


Mild or moderate hypoglycemia can be treated with an initial 15 grams of carbohydrates (e.g. 6 Life Savers® 
candies, one tablespoon of sugar or honey, 150 mL of juice or soft drink). The individual should check their 
blood glucose after 15 minutes and retreat with another 15 grams of carbohydrate if their blood sugar 
continues to be below 3.9 mmol/L. Severe hypoglycemia in a conscious patient is managed with an initial 20 
grams of carbohydrates, If their blood glucose is below 3.9 mmol/L after 15 minutes, they may be re-treated 
with an additional 15 grams of carbohydrate. 


In an unconscious individual with severe hypoglycemia, management depends on whether or not there is 
intravenous (IV) access. If there is no IV access, 1 mg glucagon should be given subcutaneously or 
intramuscularly. If intravenous access is available, 10-25 grams of glucose (20-50 mL of D50W) is 
administered intravenously over 1-3 minutes. 

Upon resolution of any level of hypoglycemia, the patient should have their usual upcoming meal or snack to 


prevent a repeat episode of hypoglycemia. If a meal is > 1 hour away, a snack including 15 grams of 
carbohydrates and a protein source should be consumed. 


RATIONALE: 


* Give 15 grams of carbohydrate orally - Mild or moderate hypoglycemia can be treated with an initial 
15 grams of carbohydrate (e.g. 6 Life Savers® candies, one tablespoon of sugar or honey, 150 mL of 


Question 6 
ID: 51882 


juice UF UIt UNNS- 


Incorrect Answers: 


* Administer 20 grams of glucose intravenously - The intravenous route is an option for an 
unconscious patient with severe hypoglycemia but is not an appropriate option for mild or moderate 
hypoglycemia. 


Provide 10-25 grams of glucose subcutaneously - Glucose given subcutaneously is not an 
appropriate route however it can be given orally and intravenously. 


* Administer 1 mg of glucagon intramuscularly - Glucagon intramuscularly is an option for an 
unconscious patient with severe hypoglycemia but is not an appropriate option for mild or moderate 
hypoglycemia. 


TAKEAWAY/KEY POINTS: 

Mild or moderate hypoglycemia is defined as a low blood sugar reading of less than 3.9 mmol/L and should 
be treated initially with 15 grams of a fasting-acting carbohydrate. 

REFERENCES: 

[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 


Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


[2] Lega IC, Yale JF, Chadha A, et al. Hypoglycemia in Adults. Canadian Journal of Diabetes, 2023;47(7):548- 
559. doi:10.1016/j.jcjd.2023.08.003. 


The correct answer is: Give 15 grams of carbohydrate orally 


ECis a 19-year-old female who was recently diagnosed with type 1 diabetes. She presents the 
following prescription: 


largine 14 units SC before bedtime 
* Insulin lispro 5 units SC before breakfast, lunch, and dinner 


While EC has reviewed the importance of diet and exercise with her physician, she has some questions 
about insulin injections. 


What is an important point to discuss with EC regarding insulin administration? 


Select one: 
Repeated insulin administration to the same injection site minimizes the risk of developing x 
lipohypertraphy 
Insulin doses may Y 
need to be adjusted if Rose Wang (ID: 113212) this answer is correct. Patients should adjust 
A A insulin doses if they have smaller meals, or if they miss meals, as 
A hypoglycemia may result if they take a regular insulin dose and reduce 
their food intake. 


Insulin is administered via intramuscular injection % 


Insulin lispro should be administered an hour before meals % 


Marts for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To learn the principles of appropriate insulin injection. 


BACKGROUND: 


Patients with type 1 diabetes are immediately started on an insulin regimen that includes both basal and 
bolus doses, Basal insulin is a long-acting or intermediate-acting insulin preparation with a longer duration of 
action, mimicking the pancreatic insulin release in the absence of food. Bolus insulin is a rapid- or short- 
acting insulin that corresponds to the extra insulin that would normally be produced in response to 
carbohydrate intake (i.e. associated with meals or snacks). 


Basal insulin includes the intermediate-acting insulin NPH (Neutral Protamine Hagedorn), and long-acting 
insulin analogues, such as insulin glargine, insulin detemir, and insulin degludec. Long-acting insulin 
preparations are preferred over insulin NPH, as they are peakless and are less likely to cause hypoglycemia. 
This is because long-acting insulins provide more consistent antihyperglycemic action, while insulin NPH has 
a peak activity around 5-8 hours after administration. Due to its shorter duration of action, insulin NPH is 
often dosed twice daily to provide full 24-hour coverage, while long-acting insulins are dosed once daily 
(except low doses of detemir which are dosed twice daily). 


Bolus insulin includes the rapid-acting insulin analogues (insulin aspart, insulin faster-acting aspart, insulin 
glulisine, and insulin lispro), and short-acting insulin (regular insulin). Rapid-acting insulin analogues (insulin 
aspart, glulisine, and lispro) are usually administered 0-15 minutes before the start of a meal, while regular 
insulin is injected 30-45 (up to 60) minutes prior to meals. Faster-acting insulin aspart may be administered at 
the start of the meal or even up to 20 minutes after the start of the meal. The increased flexibility from rapid- 
acting insulin allows for the dose to be adjusted or withheld if the patient decides not to finish their meal, or 
if they decide to skip their meal entirely. Rapid-acting insulins are associated with reduced nocturnal 
hypoglycemia, slightly lower A1C, and improved postprandial glucose compared to regular insulin. 


Ranardlacc af the inculin nranaratian natiants calf-iniact inulin inct undor the ekin Annranriate iniectian 


Question 7 
ID: 51884 
Incorrect 


Fi 


(sana Feech 


sites include the upper arms, thig 
consistency of absorption and for ease of self-injection. Insulin needles should be discarded after each use, 
as they are not meant to be reused. Patients should be instructed to rotate injection sites within the same 
region (e.g. different sites on the abdomen) to prevent lipohypertrophy, which is a concentrated buildup of 
fatty tissue. Lipohypertrophy can occur with repeated injections to the same injection site, and insulin 
absorption at these sites is unpredictable. Patients should adjust their insulin doses when they skip meals, as 
hypoglycemia may occur if they take their regular dose before skipping a meal. 


RATIONALE: 


Correct Answer: 


* Insulin doses may need to be adjusted if a meal is skipped or missed - Patients should adjust insulin 
doses if they have smaller meals, or if they miss meals, as hypoglycemia may result if they take a 
regular insulin dose and reduce their food intake. 


Incorrect Answers: 


* Repeated insulin administration to the same injection site minimizes the risk of developing 
lipohypertrophy - Insulin injection sites should be rotated in order to minimize a patient's risk of 
developing lipohypertrophy. 


* Insulin is administered via intramuscular injection - Patients should administer insulin via 
subcutaneous injection. 


* Insulin lispro should be administered an hour before meals - Rapid-acting insulin analogues like 
insulin lispro should be administered 0-15 minutes before the start of a meal. 


TAKEAWAY/KEY POINTS: 


Insulin may be injected subcutaneously in the upper arms, thighs, buttocks, and lower abdomen. Insulin 
doses may require adjustment if a patient participates in strenuous exercise or skips a meal. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: Insulin doses may need to be adjusted if a meal is skipped or missed 


WW is a 32-year-old female who presents to your clinic for a consultation. She is trying to conceive 
and is worried about developing Gestational Diabetes Mellitus (GDM). One of her friends with type 1 
diabetes had trouble maintaining her blood sugar targets once she became pregnant. WW doesn't 
understand the difference between GDM and diabetes in pregnancy. 


Which of the following statements regarding GDM and diabetes in pregnancy is true? 


Select one: 


GDM is defined as any female with diabetes or glucose intolerance during pregnancy * 


GDM is defined as any female with diabetes or glucose intolerance with an onset prior to x 
pregnancy 

GDMis defined as any female with % z et x 
a a a that Rose Wang (ID:113212) this answer is incorrect. GDM is 
E EN defined as presenting with diabetes or glucose 

ean R sith intolerance during pregnancy, regardless of whether the 


dysglycemia resolves after giving birth. 


GDM is defined as any female with an onset of diabetes or glucose intolerance during pregnancy ¥ 


Marks for this submission: 0.00/1.00. 


TOPIC: Diabetes LEARNING OBJECTIVE: Review the definition, risk factors, onset, and consequences 
associated with gestational diabetes mellitus (GDM). BACKGROUND: GDM is defined as a glucose intolerance 
with an onset during pregnancy. This definition applies whether or not such patients use non- 
pharmacological or pharmacological therapy as treatment. This definition also remains whether or not the 
condition persists beyond the pregnancy period. It is important to note that diabetes in pregnant females 
and GDM are two different conditions; differing based on the time of onset. Pregnant females with diabetes 
are diagnosed prior to pregnancy, whereas, pregnant females with GDM are diagnosed during pregnancy. 
Risk factors for developing GDM include: obesity, family history of diabetes, glycosuria, and personal history 
of GDM (e.g. prior pregnancy). Such patients should undergo frequent glucose tasting. Women diagnosed 
with GDM are at risk of developing type 2 diabetes mellitus (T2DM) after pregnancy. Children of women who 
had GDM are at increased risk of obesity, glucose intolerance, and diabetes in late adolescence or early 
adulthood. RATIONALE: Correct Answer: GDM is defined as any female with an onset of diabetes or glucose 
intolerance during pregnancy - Females with an onset of diabetes or glucose intolerance during pregnancy 
are considered to have GDM. Incorrect Answers: GDM is defined as any female with diabetes or glucose 
intolerance during pregnancy - GDM is defined as presenting with diabetes or glucose intolerance during 
pregnancy, regardless of whether the dysglycemia resolves after giving birth. GDM is defined as any female 
with diabetes or glucose intolerance with an onset prior to pregnancy - GDM is defined as presenting with 
diabetes or glucose intolerance during pregnancy, regardless of whether the dysglycemia resolves after 
giving birth. GDM is defined as any female with diabetes or glucose intolerance that presents during 
pregnancy but resolves after giving birth - GDM is defined as presenting with diabetes or glucose intolerance 
during pregnancy, regardless of whether the dysglycemia resolves after giving birth. TAKEAWAY/KEY POINTS: 
Females with an onset of diabetes or glucose intolerance during pregnancy are considered to have GDM 


Question 8 
ID: 51943 


Incorrect 


regardless of whether the dysglycemia resolves after giving birth. REFERENCE: [1] Diabetes Canada Clinical 
Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice Guidelines for the Prevention 
and Management of Diabetes in Canada. Can J Diabetes. 2018,42(Suppl 1):S1-S325. [2] Alwan N, Tuffnell DJ, 
West J. Treatments for gestational diabetes. Cochrane Database Syst Rev 2009;(3):CD003395. [3] Crowther CA, 
Hiller JE, Moss JR et al. Effect of treatment of gestational diabetes mellitus on pregnancy outcomes. N Engl J 
Med 2005;352(24):2477-86. 

The correct answer is: GDM is defined as any female with an onset of diabetes or glucose intolerance during 
pregnancy 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


PD is a regular patient at your clinic who was recently diagnosed with type 2 diabetes. He has been 
trying to walk more and has cut down his sugar intake. He is motivated to control his diabetes so he 
can be healthy for his family. His doctor has prescribed metformin for him and he asks you for more 
information on it. 


Which of the following counselling statements are correct? 


Select one: 


PD has a high chance of experiencing hypoglycemia % 

PD has a higher risk of lactic acidosis Y 

PD needs to.get his ¥ T pas : 

Vitamin B12 Rose Wang (ID:113212) this answer is incorrect. Metformin can cause low 


ANE R ny B12 levels after long-term use. PD does notneed to have his B12 levels 
checked monthly as this is too frequent. 


PD has a higher risk of weight gain with metformin use * 


Marks for this submission: 0.00/1.00, 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To learn the properties of metformin and its role in the management of diabetes mellitus. 


BACKGROUND: 


Metformin is a biguanide that promotes peripheral glucose uptake, decreases glucose production in the liver, 
and decreases intestinal glucose absorption, Metformin is often used as a first-line agent in patients with 
newly diagnosed type 2 diabetes, as it is unlikely to cause hypoglycemia and weight gain. Additionally, 
metformin is a well-studied agent that prescribers have long-term experience with, in comparison to other 
newer antihyperglycemic drugs. On average, metformin lowers the A1C by 7.0%. Metformin is commonly 
associated with gastrointestinal side effects, such as diarrhea, nausea, and vomiting. Long-term use of 
metformin may cause vitamin B12 deficiency, which can present with anemia, jaundice, and neurological 
changes (e.g. tingling and numbness of the extremities). Lactic acidosis is a rare but serious adverse effect 
associated with metformin accumulation. It is characterized by increased blood lactate, decreased blood pH, 
increased anion gap, and increased lactate/pyruvate ratio. Symptoms of lactic acidosis include malaise, 
drowsiness, and abdominal pain, More severe cases can cause hypothermia and hypotension. 


RATIONALE: 
Correct Answer: 


e PD has a higher risk of lactic acidosis - Lactic acidosis is a rare but serious adverse effect associated 
with metformin. 


Incorrect Answers: 


PD has a high chance of experiencing hypoglycemia - Metformin is unlikely to cause hypoglycemia 
when taken as monotherapy 


PD needs to get his Vitamin B12 checked monthly - Metformin can cause low B12 levels after long- 
term use. PD does not need to have his B12 levels checked monthly as this is too frequent. 


PD has a higher risk of weight gain with metformin use - Metformin is a weight neutral 
antihyperglycemic drug, thus it is unlikely to cause weight gain. 


TAKEAWAY/KEY POINTS: 

Lactic acidosis is a rare but serious adverse effect associated with metformin. Patients should be counseled 
on decreased appetite, diarrhea, shallow breathing, sleepiness, weakness, and muscle cramping. 
REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: 
PD has a higher risk of lactic acidosis 


ID: 51947 


Corect 


Rag 


Question 10 


1D: 51949 
Incorrect 


Fag question 


(area 


PD has been on mettormin tor a tew months and ıs tolerating it well. He just came back trom vacation 
with his wife RD and they had a lovely time. However, RD thinks she has a stomach infection and calls 
you for advice. She has diarrhea and cannot tolerate food. Her blood glucose level is low and she does 
not know what to do. RD has Type 2 Diabetes and is also one of your patients. 


All of the following are important to discuss with RD regarding her illness EXCEPT: 


Select one: 
RD should ensure she stays adequately hydrated % 
RD should check her urine ketones every 3-4 hours and at bedtime * 
RD should continue taking her basal insulin but not her short-acting insulin ® 
RD should continue taking v 
ba aand a Rose Wang (ID:113212) this answer is correct. Always take 


Bin sdin basal insulin and only use short-acting insulin if blood sugar is 
elevated. 


Marks for this submission: 1.00/1.00. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To learn how to manage diabetes during an illness 


BACKGROUND: 
The acronym ‘SICK’ is a helpful tool to remember what to do for those patients on Insulin: 
Sugar: measure blood sugar more frequently (q3-4h and at bedtime) 


Insulin: always take basal insulin and only use short-acting insulin if blood sugar is elevated. Non-compliance 
can lead to DKA 


Carbohydrates: maintain fluids (with minimal sugar), mineral, and carbohydrate intake. Limit caffeine. 
Ketones: check ketones every 3-4h and at bedtime 

RATIONALE: 

Correct Answer: 


* RD should continue taking both her basal and short-acting insulin - Always take basal insulin and 
only use short-acting insulin if blood sugar is elevated 


Incorrect Answers: 


RD should ensure she stays adequately hydrated - RD has diarrhea and is at risk of dehydration 
which can affect the kidneys and blood pressure 


RD should check her urine ketones every 3-4 hours and at bedtime - Elevated ketone levels can 
indicate ketoacidosis which is an emergency and would require immediate medical attention. 


RD should continue taking her basal insulin but not her short-acting insulin - Always take basal 
insulin and only use short-acting insulin if blood sugar is elevated. 


TAKEAWAY/KEY POINTS: 


Patients who are sick should always take basal insulin as noncompliance can lead to diabetic ketoacidosis. 
They should only use short-acting insulin if their blood glucose level is elevated. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: RD should continue taking both her basal and short-acting insulin 


SS is a 15-year-old female who recently received a diagnosis of Type 1 Diabetes. She presented to the 
clinic with symptoms of increased thirst, frequent urination, unexplained weight loss, and fatigue. 
Upon further evaluation, her fasting blood glucose level was 18 mmol/L, confirming the diagno: 
The doctor decided to start her on insulin lispro and insulin degludec using 0.5units/kg as the initial 
daily dose. 


What would be $5's dose for insulin for a 50 kg patient with Type 1 Diabetes? 


Select one: 
5 units of insulin degludec before each meal and 10 units of insulin lispro % 
10 units of insulin degludec before each meal and 5 units of insulin lispro % 


10 units of insulin lispro % 
Kat GA aa SA Pg Rose Wang (ID:113212) this answer is incorrect. Total daily dose of 


insulin is 25 units (0.5 units/kg x 50kg): 40% of total is basal (insulin 


îs of insulin degiude 
SERN aera dagludec) and 20% of tatal i bolus (ulin lispro) before asch meal 


5 units of insulin lispro before each meal and 10 units of insulin degludec Y 


Maris for this submission: 0.00/1.00. 


TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To understand how to calculate insulin doses for patients with Type 1 Diabetes. 


BACKGROUND: 


All patients with type 1 diabetes require intensive insulin therapy with basal and bolus components, 
commonly in the form of multiple-dose insulin regimens with 1-2 daily basal injections, and 3 bolus 
injections. In multiple-dose insulin regimens, patients are usually started on a total daily insulin dose of 0.5 
units of insulin per kilogram of body weight although lower starting doses (e.g. 0.3 units/kg) may be 
implemented to prevent hypoglycemia. The patient's daily insulin dose is then divided such that 40% of their 
daily requirement is given as a basal component, usually given before bedtime. The remaining 60% is given 
as bolus injections, which are further divided 3 ways such that 20% of the patient's daily insulin requirement 
is given before each meal. 


For example, consider an 80 kg patient with type 1 diabetes. Using an initial insulin dose of 0.5 units/kg, their 
initial daily insulin dose would be 40 units of insulin per day. 40% of the patient's daily dose would be a basal 
insulin (0.40 x 40 units = 16 units), and 60% of the daily dose would be in the form of a bolus insulin (0.60 x 
40 units = 24 units). The patient's bolus insulin requirement is then divided into 3 doses, with each given 
before a meal (24 units/3 = 8 units). Thus, the patient's insulin regimen would include 8 units of a rapid- or 
short-acting insulin before breakfast, lunch, and dinner, and 16 units of a long-acting insulin at bedtime 
(which can alternatively be given as 8 units of insulin NPH given twice daily). 


RATIONALE: 
Correct Answer: 


* 5 units of insulin lispro before each meal and 10 units of insulin degludec - Total daily dose of insulin 
is 25 units (0.5 units/kg x 50 kg); 40% of total is basal (insulin degludec) and 20% of total is bolus 
(insulin lispro) before each meal. 


Incorrect Answers: 


© 5 units of insulin degludec before each meal and 10 units of insulin lispro - Insulin degludec is the 
basal insulin and is not taken before meals, insulin lispro is taken before meals. 


© 10 units of insulin degludec before each meal and 5 units of insulin lispro - Insulin degludec is the 
basal insulin and is not taken before meals, insulin lispro is taken before meals. 


e 10 units of insulin lispro before each meal and 5 units of insulin degludec - Total daily dose of insulin 
is 25 units (0.5 units/kg x 50 kg); 40% of total is basal (insulin degludec) and 20% of total is bolus 
(insulin lispro) before each meal. 


TAKEAWAY/KEY POINTS: 


The daily insulin dose for the patient is divided into 40% for basal insulin and 60% divided equally for bolus 
injections before each meal. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: 5 units of insulin lispro before each meal and 10 units of insulin degludec 
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